Reconstitution of apolipoprotein A-I from human high density lipoprotein with bovine brain sphingomyelin.
Reconstitution of apolipoprotein A-I was found to occur readily with bovine brain sphingomyelin (BBSM), with a maximum rate occurring at a temperature of 28 degrees C, a temperature approximating the phase transition temperature for this naturally occurring phospholipid. At BBSM:A-I weight ratios of 7.5:1 or less, a single recombinant product was observed which contained three A-I molecules per particle, which had a BBSM:A-I molar ratio of 360 to 1 and which appeared in the electron microscope as a discoidal complex with a thickness of 68 A and a diameter of 217 A. By these criteria, as well as by gel filtration, this product appears very similar to that obtained by recombination of A-I with phosphatidylcholine at elevated ratios of phospholipid/protein. No evidence was found for the existence of any BBSM:A-I complexes comparable to the smaller lecithin:A-I complex containing 200-250 mol of phospholipid and two A-I molecules per complex which has been previously reported. At BBSM:A-I ratios of 15:1 (w/w), a new type of complex was observed which was discoidal by electron microscopy but possessed a larger diameter (390 A) and higher phospholipid:protein molar ratio (535:1) than has been observed previously for recombinant complexes. The BBSM:A-I complexes were found to be significantly more resistant to denaturation by guanidine hydrochloride than the dimyristoyl phosphatidylcholine:A-I recombinant complexes. It is concluded that the mechanisms of interaction between apolipoprotein A-I and either bovine brain sphingomyelin or phosphatidylcholines are similar, but that the nature of the protein-lipid interactions with BBSM are such as to produce larger and more stable complexes than are observed with the phosphatidylcholines.